Introduction
There is a progressive aging of the Swiss population with 16.8% of residents being over 64 years of age in 2009, compared to 9.6% in the early 1950s [1] . The projections for 2020 predict a proportion of 20-25% of residents to be older than 65 years [1] . As a consequence, needs for advanced treatments and particularly surgical care under anaesthesia are steadily increasing and will continue to increase. This is particularly the case for hip and knee replacements, cancer care and cataract surgery [2] . In 2008, a total number of 1'166'631 anaesthetic procedures were performed in Switzerland, representing a 35% augmentation compared to 2002 [3] . As a result, healthcare costs have increased greatly to reach 10.7% of the overall Gross Domestic Product (GDP) of Switzerland in 2008 [3] . Annual costs related specifically to surgical care excess 11 billion francs [2] . Consequently both cantons and the Swiss Confederation launched a series of initiatives aimed at controlling healthcare costs [4, 5] . These include: a) a unified reimbursement scheme called TarMed introduced in 2004, b) a gradual reduction in acute care beds availability in hos-
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Evolution ofthe number of the new graduates/100 000 population in Switzerland between [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] pitals, c) a progressive transfer of treatment costs directly to patients (30.8% of overall health expenditures, the highest rate in OCDE countries after Korea and Mexico), and d) a limitation in the number of physicians licensed and eligible for reimbursement under compulsory health insurance introduced in 2002 [6] [7] [8] [9] . In parallel, universities have limited the number of positions available for new students in medical schools by numerus clausus, which has been gradually introduced in Swiss universities since 1998 [10] . Consequently, the number of new graduates has dropped from 10.9/100'000 residents in 1998 to 8.8/100'000 residents in 2008 ( fig. 1) [3] . This is one of the lowest rates in Europe, as only Belgium, Poland and Slovenia have less medical graduates entering the healthcare workforce every year. If these different initiatives seek to stabilise health care costs, their potential side effects on professional practice, particularly in anaesthesia, cannot be minimised. This specialty is known to be very sensitive to cost containment strategies [11, 12] . By limiting access to private professional practice while strictly controlling anaesthetic procedure fees, these initiatives can potentially harm the attractiveness of the specialty. In addition, the gradual decrease in the number of new doctors leaving medical schools and entering specialty training in anaesthesia and intensive care can also add to the drop of practicing anaesthetists. As a result, Switzerland may face a shortage of anaesthetists, particularly as the attractiveness of the profession is the main factor that determines the choice of the specialty (no preliminary examination or other type of selection process in place to enter the specialty). A study performed in 2002 in the French speaking part of Switzerland had shown a satisfying anaesthetic coverage of the population compared to other European countries, with an average density of 19.4 anaesthetists (including those certified and in training) per 100000 residents. In comparison, these figures are 19.9 per 100000 for Germany, 16.1 per 100000 in France and 15.5 per 100000 in Italy [13, 14] . It is however currently unclear whether, seven years later, in the context of implicit rationing of healthcare provision, these cost containment strategies have had an effect on the number of anaesthetists in Switzerland and more particularly in the French and Italian speaking parts of the country, which contain four out of the seven medical schools. The impact of these cost containment initiatives on anaesthetists' satisfaction is also unknown. It is crucial to answer this question in order to anticipate a possible demographic crisis in the anaesthesia workforce supply. The purpose of this study was to assess current anaesthetists' density, characteristics and satisfaction in the French and Italian speaking parts of Switzerland and to compare the results with data available and collected before the introduction of Cantonal and Federal cost containment initiatives in Switzerland.
Material & methods

Study design
We performed a cross-sectional study between March and June 2009 in the French and Italian speaking areas of Switzerland (7.5 cantons). We included all anaesthetists (in training or certified) practicing anaesthesia as a main activity, in public or private hospitals. We excluded participants if they were practising anaesthesia for one year or less as part of their training as emergency physicians or intensive care unit (ICU) specialists. We also excluded anaesthetists working full time in ICUs. For each canton, two local study coordinators were recruited and asked to contact local professional organisations, private and public hospitals to list all anaesthetists working in their canton. This was done because the membership database of the Swiss physicians' professional organisation (Federatio Medicorum Helveticorum -FMH) does not include physicians from foreign countries. The listing was used to identify study participants to be included in the survey. A questionnaire was handed or sent by local coordinators to each participant listed. Each participant, hospital and canton had a pre-defined ID number attributed by the study coordinators (CM, GH). Questionnaires were then sent to the study centre in Geneva. Anonymity was guaranteed by the fact that study coordinators only knew the ID numbers, and the list of names of practicing anaesthetists to which questionnaires were sent was only in possession of the local study coordinators. As a result, it was not possible to match ID numbers recorded on individual surveys and participants' names. Reminders were systematically sent to all participants until the total numbers of questionnaires from the anaesthetists listed for each canton was reached, which required a maximum of 3 reminders. Written data collected through the survey were captured in an electronic format by a professional operator (Data Conversion, Geneva), before being sent to the study investigators by mail.
Measurement tools
We used a 103 item questionnaire and included the same questions as those used in a previous 2002 survey on the anaesthetist workforce in Switzerland. The initial questionnaire was developed in French. It was designed by anaesthetists and epidemiologists at the Geneva University Hospital, and was reviewed and pre-tested by a Steering Committee of 15 professional anaesthetists for readability and acceptability. One independent bilingual physician translated all items into Italian and the final version was also pre-tested for readability and acceptability before being used. The dimensions measured included personal information (i.e. gender, age, family status, professional training) and information on professional activity (i.e. type of institution, position, activity ratio, workload in March 2009, day and night calls, professional life plan). We also assessed participants' satisfaction regarding different aspects of anaesthetic practice and life in general using specific validated items from the Johns Hopkins precursor study [15] . Three independent professional translators had previously translated these items from English into French [16] . To specifically measure the impact of the restriction on the number of physicians licensed for reimbursement under the compulsory health insurance scheme, an additional item specifically assessing this aspect was added to the questionnaire.
To assess density and other variables requiring population data, we used information recorded in the original listing from the local study coordinators, and population data available from the OCDE healthcare database and from the Swiss Federal Institute of Statistics in Neuchatel. University Hospitals Human Research and Ethics approval was not required for this study as no patient or sensitive information were collected.
Statistical analysis
Socio-demographic characteristics and professional activity related variables were described using frequency tables and proportions. Continuous variables such as age and working hours were transformed into separate and mutually exclusive categories. For other continuous variables (retirement age), we used means and standard deviations. Densities were calculated with proportions using data from local investigator registries and information (i.e. population by canton) from the databases of the Federal Office of Statistics. To assess the impact of cost containment policies on anaesthetists' characteristics and working hours, we compared variables of the current study with data available from the previous study with the same questions and dimensions investigated in 2002. For job satisfaction, we used eight specific questions from the Johns Hopkins Precursor Study [15] related to work satisfaction, relationships with patients and colleagues as well as self-evaluated quality of care provided. These questions were limited to physicians practising for more than 10 years, as we asked them to compare the current situation to the situation ten years ago, before the introduction of federal restrictive measures to limit the number of physicians. We also assessed, by stratifying for anaesthesia practice category, the specific impact of the federal decree restricting physicians' license for reimbursement under the compulsory health insurance. For all these analyses, the canton of Ticino and the Bernese Jura were excluded as no data had been collected for these two cantons in 2002. We used Chi-square, Fisher's exact test, or binary logistic regression for categorical variables and derived odds ratio (OR) with 95% confidence interval (CI) to assess differences between groups. For continuous variables, including scores of satisfaction, we used student T test, Wilcoxon rank test and analysis of variance (ANOVA), depending on the number and distribution of variables. All statistical tests were two-tailed, with a level of significance set at p <0.05. Statistical analyses were performed with SPSS (Statistical Package for Social Sciences, version 17.0).
Results
We identified a total of 506 practising anaesthetists (in training or certified), from the local coordinators lists, in the 7.5 cantons of the study ( fig. 2 ). After the initial mailing and three reminders, 416 physicians (82%) participated in the survey. Participants were mainly men (58%) aged between 36 to 55, and of Swiss or European nationality (98%). The participation rate was the highest in the cantons of Fribourg (95%) and Valais (93%). The participant's characteristics and level of participation are detailed in table 1.
Density of anaesthetists and comparison before/after cost containment policies
The overall density of anaesthetists for the French and Italian speaking parts of the country was 21.7/100'000 residents. The The most important change between the two periods is a significant reduction in working hours in public hospitals. The average number of hours worked in public hospitals in 2002 was 59 hours/week on average. In 2009, this number dropped to 53 hours/week (p <0.001). In contrast, in private hospitals there was no difference before/after restriction policies and the average working time was around 50 hours a week (p = 0.43). Job satisfaction before/after cost containment policies The majority of anaesthetists (60.8%) considered that their overall personal situation was better than in the previous 10 years (table 4) . Increased satisfaction was higher in the area of the quality of care provided. In regards to relationships with patients, colleagues, workload or satisfaction at work, the views were mostly neutral showing no difference with the period before 2002, except in the area of respect shown to the doctor which was quoted by most participants as neutral to worse. The successive federal decrees restricting the number of physicians licensed for reimbursement under the compulsory health insurance scheme had no impact on anaesthetists' future projects, regardless of the type of hospital they were practicing in. The majority of anaesthetists surveyed (87.7%) answered that these measures had no influence on their future projects (table 5) .
Discussion
The different Swiss healthcare costs containment policies implemented since 2002 have had very little impact on anaesthetists' density, working conditions and satisfaction in the French and Italian speaking parts of the country. Rather than a decrease in the number of practicing anaesthetists, an overall increase of 12% since 2002 could be observed. This increase was particularly important in cantons with teaching hospitals and University Hospitals such as Geneva and Vaud. Furthermore, these policies and more specifically the restriction on the number of physicians licensed for reimbursement under the compulsory health insurance had, for the moment, no impact on satisfaction either. The majority of anaesthetists surveyed (87.7%) answered that these new laws had no influence on their plans for the future. They were even, on average, more satisfied than 10 years ago. These results are in line with findings from other studies assessing the current status and impact of quotas of medical students in universities, and regulation of physicians' locations in OCDE countries [17, 18] . Nearly all these countries regulate the number of medical graduates and Germany, Austria, Denmark, Italy, Norway, Mexico, Turkey and Hungary restrict physicians in the location of their practice. In none of these countries, including Switzerland, does there seem to be a high correlation between these measures and a shortage of medical supply [17, 18] . This suggests that medical workforce supply and shortage do not exclusively rely on the number of medical graduates supply or the freedom of practice location for physicians. Many other factors seem to impact on medical workforce supply and shortage. One of them is migration. An increasing number of countries rely on foreign medical workforce and Switzerland is no exception. A recent report from the Swiss Science and Technology Council showed that 12% of physicians in Switzerland were of foreign origin in 2000 [19] . In 2007, they represented 29% of the medical workforce. More specifically in anaesthesia, the proportion of anaesthetists of foreign origin in Switzerland was 14% in 2004, with most coming from Germany or new member states of the European Union [13] . In the French and Italian speaking parts of the country, as demonstrated in the current study, this proportion increased from 11% in 2002 to 19% in 2009. This phenomenon has been enhanced by the pressing demand for care. In Switzerland, there has [2, 3] . When Swiss trained physicians were not available, other countries have been able to provide staff for operating theatres and hospitals (nurses, physicians, technicians). Thus, to compensate for poor or mistaken medical workforce planning, many western European countries manage to adapt their workforce to the increasing demand for care by recruiting physicians trained in foreign countries. However, recruiting doctors from countries that have the greatest need of physicians and particularly anaesthesiologists is, in the long run, ethically difficult to justify [13] . (10) 4 (1) 338 (81) 69 (17) 6 (2) Furthermore, relying on foreign medical workforce to offset the increasing demand for surgical and anaesthetic procedures is a dangerous game: many other European countries are also facing a medical workforce shortage, particularly in anaesthesia [12] . To keep their physicians practicing inside the country, a number of European states may increase salaries. As a result, Switzerland may become less attractive and a serious shortage of anaesthetists may become very likely. The second phenomenon explaining the apparent absence of impact of cost containment policies on the anaesthesia workforce in the French and Italian parts of Switzerland is the variability between cantons on how restrictions on workforce are put in place. For instance if Bern, Basel, Fribourg and Zurich apply a strict "numerus clausus" in their universities, Geneva, Lausanne and Neuchâtel remain more liberal. The same is true for the decrees limiting the number of physicians licensed for reimbursement under the compulsory health insurance scheme. Furthermore, this decree has been primarily designed to limit the number of physicians working in ambulatory care and the private sector. Since the majority of anaesthetists are employed in public hospitals, the impact of these decrees on the number of practicing anaesthetists is likely to be very weak. The third reason might be the delay between the introduction of numerous clauses at university entry and the potential impact on medical workforce density, after six to seven years of medical studies. Finally, a fourth phenomenon explaining our study findings is the introduction in 2004 of working hours regulation for physicians in training in Swiss hospitals. For trainees, the overall working hours is limited to 50 hours a week. As physicians in training deliver care under supervision, they participate to the workforce and contribute to the provision of care to the population, including in anaesthesia. The reduction of working hours has resulted in an increased need of medical workforce to complete clinical tasks and duties in hospitals. This is likely to have counteracted initiatives to limit the number of practicing physicians in Switzerland.
Another interesting finding of the current study was that satisfaction has increased compared to the 10 previous years. Cost containment policies and workforce restrictions do not seem to have had any impact on the overall level of satisfaction of anaesthetists. These results are in contradiction with other studies on this topic and studies performed in other European countries, which show that dissatisfaction is increasing among physicians regardless of their specialty [20] [21] [22] . The main reasons for dissatisfaction seem to be diminished prestige, diminished autonomy of the medical profession imposed by health care systems and a low income in regards to the high level of workload associated with clinical work. Similarly in Switzerland, BuddebergFischer et al. analysed a cohort of Swiss physicians over a follow up period of 8 years, and found a significant level of chronic stress among young physicians associated to an increased risk of life dissatisfaction and burnout [23, 24] . In our study, the level of satisfaction of anaesthetists was particularly high in the area of quality of care which they were able to provide (more than 60% rated it as rather better than in the previous 10 years). One explanation is the technical progress in anaesthesia medication and monitoring leading to better patient care. Another explanation is that anaesthetists, as opposed to others specialties, face an increased administrative workload to a lesser extent than physicians. When analysing questionnaire results on workload, the answers tend to be neutral. Although a quarter of participating anaesthetists are younger than 35 and belong to the "Y generation" known to consider family and leisure time as important, this does not seem to impact on study results [25] . This is probably because these physicians, born after 1980 and having a practice of less than 10 years, could not answer the questions about satisfaction. These results are particularly surprising as working hours in Switzerland are much higher than in other European countries. In the current study, the average working time was 53 hours/week. In comparison in Germany, the average working time is 48 hours/week and in Norway it is 38 hours/week, in agreement with the EU Working-Time Directive limiting clinical work to a maximum of 48 hours/week [26] . One explanation is a memory bias, as participants were asked about their satisfaction from 10 years earlier. Study findings on this topic may lack some level of precision.
The main objective of cost containment policies is to control costs by regulating access to care and increasing healthcare system efficiency. However, if these policies are maintained for too long a period or become too restrictive, a significant reduction in the quality of care provided, associated with an increased workload for physician and dissatisfaction for patients can be expected. This does not yet seem to be the case for anaesthesia care in the Latin part of Switzerland. However, projections of the future needs of an ageing Swiss population and the increasing reliance on a foreign medical workforce strongly suggest that these policies will not be sustainable in the long run. The current study has several limitations. Firstly, we performed a cross-sectional survey and despite comparisons with a previous similar survey, our results provide only time-limited results and possible causal relationships are only hypothesised from which we cannot draw definitive conclusions. Secondly, although the level of participation was high (82%), we did not get answers from all participants and the non-responders could possibly have influenced study results. Thirdly, for the assessment of satisfaction we used self-reported rating scales, which are possibly subject to measurement errors. Furthermore, participating anaesthetists, despite anonymisation of the questionnaire, may have given socially or professionally acceptable answers: the so-called "social desirability" bias. Finally, we did not include anaesthetists working in ICU care and lacked information on this category of professionals. Despite these limitations, the present study is the first study to investigate the impact of cost containment and workforce restrictions policies in a large sample of anaesthetists in the French and Italian speaking parts of Switzerland. Future studies should explore this problem in other specialties and in the German-speaking part of the country, and a national survey should be conducted to answer this question with certainty.
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Conclusion
Due to the progressive aging of the Swiss population, there is an increasing demand for anaesthesia and surgical care. In parallel, a number of implicit rationing policies have been introduced by the Confederation and the cantons to limit healthcare costs. These policies seem to have had no impact on anaesthetists' workforce density, working conditions and overall satisfaction in the French and Italian speaking parts of Switzerland. This is partly due to an increase in the number of non-Swiss anaesthetists, variability between cantons in the application of cost containment policies and the concomitant introduction of working hour regulations for trainees. This opens the question as to whether these policies should be maintained and will be sustainable in the long term.
Funding / potential competing interests: Dr Guy Haller is a holder of a postgraduate research scholarship from the University of Geneva. No other potential conflict of interest relevant to this article was reported.
